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Power Demand from China’s Economic Development
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At present, China is in a period
with high-rate economic growth.
The national economic growth is
necessarily accompanied with an
Increasing demand for energy and

electric power.
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2. AE—XeeiREE R
China’s Primary Energy Reserves and the Assessment
m A E Y H ) R AR AR IR BRI
Electric power in China mainly depends on traditional
primary energy.
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Here Is the statistic data from survey:

Coal reserves (developable): 1390 X 108 tons

Crude oil reserves: 33X 108 tons




2.1 K& ( Coal )
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Coal Is the major energy source for electric power in our

country, with 50% of the annual coal output used for power
generation. The coal-fired generation makes up 74% of the
total power generation of the country, so it is the main power
source in China. However the issues of environmental

pollution caused by coal combustion can hardly be resolved.
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We should promote the utilization of clean coal, improve the

combustion technology in coal-fired generation, and raise the

utilization efficiency of coal.
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Coal Is not a renewable energy source and its total reserves will

decrease year by year.




2.2 AA ( Petroleum )

m A E S ReE YR, AW E A A
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Petroleum is in shortage in China as an energy source with per

capita guantity only accounting for 10.7% of that in the world.
m Oy T RedE, AEKEHHT AR
Petroleum is one kind of portable energy sources. It is iImproper

to use plenty of petroleum for power generation.




2.3 RAK ( Natural gas )
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Natural gas Is also in short supply in China with per capita

quantity accounting for 5% of that in the world.
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Natural gas Is mainly used as chemical raw material and

domestic energy. It is improper to use plenty of natural gas for

power generation either.




2.4 IKEEFRIR ( Water resource )

m KBERYRAE T BB A FE, AN A=A ALY
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Water resource is relatively abundant in China with per capita

quantity taking up 55.1% of that in the world.
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Water resource Is a clean and renewable energy, as well as a

superior energy source for power generation. Most countries in

the world give high priority to the development of water energy.
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In China, the hydropower installed capacity accounts for about

24% of the total power capacity with an annual electricity

generation making up 14.8% of the total.
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A scientific and complete assessment system must be

established in the process of hydropower development, so as to

make right decisions and take proper countermeasures.




2.5 ¥E ( Nuclear power )
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Nuclear power Is a superior and high-efficiency energy

source.
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Through several decades of development, nuclear power
has been recognized by the public in terms of both
technology and safety.
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2.6 HEBEIR ( Other energy sources )
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Wind, solar and biomass energy are clean and renewable energy
sources. We should speed up scientific R&D and utilization In

this respect to substitute these for part of other energy sources.
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Current Situation in China

%

China is in possession of a lot of rivers and has the largest

quantity of water energy source in the world, which is an

Important and precious resource for the economic development

In China.
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ne status of water energy source in China

YR
L ;ﬁ?jﬂw 6.88fZ T FL Theoretical reserve of water resource 688 GW

o5 e

ERHEE 592010 Annual electricity generation 5920 billion kWh
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EREE  24THICE Annual electricity generation 2470 billion kWh

448 T T Water energy (developable) reserves 448 GW

TR 001 Equivalence of annual coal
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ne status of hydropower development in China

m P EAEI9124F AT 1 28— ek ril, (HK B AR FH &
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Although China built up its first hydropower station in 1912,

the actual development and utilization of hydropower started in

the later half of the twentieth century due to the delay of

Industrialization process.
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The hydropower installed capacity in China reached 92.17GW by
the end of 2003, making up 24% of the total electric power, with
an annual generation of 283 billion kWh, accounting for about

14.8% of the country’s total.

m NKRERYRIAEE A, P EDK T KK T 5 oK
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It can be seen from the reserves of water energy that the

development level of China in hydropower is far behind those
countries with relatively rich water resources.
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Table 1 Development status of different nations in the world

PRSI T)  CIF KR E AN AR Hedfitr
% Nation Total reserve Developed Development ratio
developable (GW) capacity (GW) C4))

1 & China 448.00 100.00 22.3 2004
% [E USA 194.30 84.15 43.3 1986
hn#=-K Canada 152.90 65.67 42.9 1997
(= 74 Brazil 213.00 54.51 25.6 1997
% %7 1 Russia 269.00 62.14 23.1 1986
EFE India 84.00 22.01 26.2 1997
H 2 Japan 35.15 33.39 95.0 1986
vJ:[# France 22.80 21.00 92.1 1986
P E, Norway 38.00 26.00 68.4 1997
= A ltaly 19.20 17.86 93.0 1986
a3t 4 Spain 29.22 18.00 61.6 1997

Year of data
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Table 2 History and future prediction of hydropower development in China




3.3 HEMN/NKBERRE

Development of small hydropower stations in China

m P E A 5 T KWEL T B/ K HL 2 £740,0004% 1, 2
P 5212800 7 kW, 54 [E 7K HiE A 5 1 29%.
China has about 40000 small hydropower stations with an

Installation capacity below 50MW each, accounting for 29%

of total hydropower capacity.
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There are abundant small hydropower resources, which can play an active

and effective role in power supply to the rural and remote mountainous
regions that power grids can hardly cover, and are also favorable to
environmental protection by replacing part of coal-fired energy. Small
hydropower stations can be invested in a decentralized way. Thus the
advantages of easy financing, relatively less-sophisticated technology and
equipment and short construction period make small hydropower part of
renewable energy sources that should not be neglected.




3.4 HEMAKFEKBEXE

Development of medium and large-sized hydropower stations in China

m LG5 JTKWEL B R R B K B sl 2 i E K 320, 4
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The medium and large-sized hydropower stations with the

Installation capacity above 50MW constitute the main

proportion of the hydropower in China. Through more than 50

years’ construction and development, over 230 stations of such
scale have been set up, among which 25 stations are above
1000MW and 40 stations are above 500MW.
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These medium- and large- sized stations demonstrate that China

has the capability to build all types of hydropower stations, and

have laid down a sound basis in professional personnel and

teams specialized in survey, scientific researches, design and

construction, as well as in specifications and standards,

organizational structure and technologies.
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The successful construction of Yangtze Three Gorges

Hydropower Station has symbolized that China’s development

ability of super-huge hydro stations has reached a new high
level, being among the front rank in the world. So it can be said
that the best opportunity for China to develop hydropower

Industry Is coming now.




4. REKEBFF R HZR S

Experiences and Lessons in China’s Development of
Hydropower Industry

BUE T H - RERSRET, T E AT R A2
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From over 50 years’ history, China has accumulated

rich experiences in successful hydropower development and

also learnt a lot of valuable lessons from failures.




4.1 FA > RUFHE s BRI

There should have a well-established construction

Mmanagement system.

4.2 FAGF I ENIN H AR .

It’s Important to make a good planning for river basin

and project.

4.3 HA MU B SR E 2

There should have a good quality design and technical

management.




4.4 FA5EF KB RBURAATS)

There should have a sound resettlement policy and

action.

4.5 B8 U AR SRS VRS -

A thorough ecologic and environmental assessment

must be done.




4.6 MU BEHET, ZREMY, BIFEEE, K
UE THEEE BRI B

A good multi-channel financing and fund operating is

the guarantee of funds for project construction.
4.7 HEATIRBIRBNIT K ALH o

A rolling development mechanism for a river basin

should be set up.




5. KL=k TRERISEHI
An Example ---Yangtze Three Gorges Project

m YL = TR A AU s KR KL TR, Bf
Bk e FERRIE AT S5 25 5 A0
The Yangtze Three Gorges Project (TGP) Is the largest

hydropower project in the world at present. TGP has
comprehensive benefits in flood prevention, power
generation and navigation improvement on the Yangtze

River.




m Ik TREA s
Related indexes about TGP

RENAE | 18200 TR Installation capacity 18200 MW

TR REE|  84TILE Annual average generation 84.7 billion KWh

= R Equi
AT R SO0 quivalence of annual coal

. 40 million ton
iR combustion :

TR | 900,91 N | Total static investment of the project | 90.09 billion RMB

~

KEBREE 1137 Total resettlement population 1.13 million

B LRy 0.257C/% Grid tariff for hydropower | 0.25RMB per kWh




General Layout of TGP
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Going through more than 70 years’ course from initial

envisage through planning, investigation, design, verification

and decision-making, TGP was eventually left off ground via
voting by the National People’s Congress (NPC) in 1992.
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NPC Approved TGP on April 3,1992
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Ik TREFRAS BT (19934FE5 H 7K 1)
Total static investment of TGP (1993-May value )

BR:400Zt AE™
Resettlement: 40.00 billion RMB

/L,\/L.\j:ﬁﬁ 900 9{2:75 AEFﬁ
Total static investment: 90.09 billion RMB




m A TR BAINIELTAE, 25 S RI1TEII R Y0 IR 2= AN
WRATHRARAL IR 2, 1994 JHN TRE BT 5 5L 458 5% 92039
fCIC N (FH=EF250145-70)

The whole construction period lasts up to 17 years. Taking

Into account of price factor and interest rate change of banks
during this long period, it was predicted in 1994 that the total
Investment of the project would be RMB 203.9 billion
(equivalent to USD 25 billion).
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The Chinese government decided to use market economic rules

to organize the construction of TGP and established China

Yangtze Three Gorges Project Corporation (CTGPC) as the

legal entity of TGP to implement the project legal entity

responsibility system. Beginning from 1993, TGP has entered

Its Implementation phase.
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TGP Construction Fund was set up for injecting capital into CTGPC.

The Fund covers about 40% of the total investment, while the revenue

from power generation will cover 20% and the remaining 40% of

capital will be raised from financial market through multi channels,
such as bank loans, public issuance of enterprise bonds and corporate

listing after restructuring etc.
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After 11 years’ construction, we realized phase objectives like initial
Impoundment of the reservoir, opening to navigation of the ship lock
and power generation of the first batch of units in June 2003 and the
relocation of 0.9 million reservoir residents. Up to August 2004, ten
hydro turbine-generator units each with a capacity of 700 MW have
been put into operation in the Three Gorges Power Plant with the
total output reaching 7 GW and the total electricity production is up
to 32 billion KWh.
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Today’'s TGP
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Preliminary Impoundment
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Power Generation
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Ship lock Navigation
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The Phase-3 Project Construction
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By the end of 2003, RMB 100 billion of investment has been
fulfilled for TGP. It is predicted that when the project is
completed in 2009, the total investment will be controlled within
RMB 180 billion (about USD 22 billion) without exceeding the

budget, and in contrary, with some surplus.
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China Three Gorges Project Corporation(CTGPC) has
established via restructuring, China Yangtze Power Co., Ltd.,

a listed holding company. The “Yangtze Power” stock was
successfully listed in Nov. 2003 in China. CTGPC are

utilizing the funds raised on the capital market for rolling

development of new hydropower projects.
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The whole course of TGP development can be regarded as an

example of hydropower development in China by establishing

a set of mechanism favorable to accelerating hydropower

development.




6. AIFFE X EWE HIBERE

Suggestions on Power Policy for Sustainable Development
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Hydropower is a renewable and clean energy source that can
play an effective role in improving ecologic conditions and
protecting environment. The status of environment requires that
as long as hydropower resources are available, we should make
the utmost use of this kind of energy and replace as much as
possible the non-renewable fossil fuel generation that aggravates
environmental pollution.




6.2 BHAM VAL — AN K L A B

Scientific assessment should be made about the advantages and

disadvantages of each hydropower station.

6.3 RUFHTHIZHLEE KK BEFARRB =, Mz
PAKEN |-G E

A sound market mechanism iIs a favorable factor for

hydropower development, so we should speed up the reform of

power system.




6.4 /NIKEE AT NSRRI REIR, NIz AEBUR BOK LT LU
P, HBEYISE HITK.

Small hydropower stations produce renewable and clean energy,

which should be supported by government policies. The random

development of small hydropower projects , however, must be

avolded.
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Favorable taxation policy should be carried out in the

development of hydropower. The tax rate for those stations

with flood prevention function should be treated differently

from others. As they provide non-profiting public benefits,

these stations should be levied at lower tax rate.
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Within the future 30 years, it Is reasonable to increase the

proportion of the hydropower in the electric power structure of
China from current 24% to more than 26%, which iIs an important

countermeasure favorable to sustainable development.
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To accommodate the high-speed growth in economy, China’s power
policy should still focus on coal-fired generation, but gradually
reduce its proportion in the whole power output. We should exert
great efforts to develop hydropower and make full use of water
energy resources; Simultaneously, we should accelerate nuclear

power construction and actively make commercialized development

of new energy sources like wind, solar and biomass energies.
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